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POLYPEPTIDES AND THEIR USE IN TREATMENT AND PROPHYLAXIS OF 

AUTO- IMMUNE D1SZASK 

The present invention relates to polypeptides and 
fragments thereof, to their use in the prevention, 
diagnosis and treatment of auto- immune disease such as 
rheumatoid arthritis, and to methods of preparing these 
fragments . 

Autoimmune diseases are thought to arise as a result of 
similarities between a foreign molecule or antigen and a 
molecular structure of the organism itself. Chronic 
forms of arthritis are thought to involve autoimmunity to 
constituents of the joints in particular of the 
connective tissues of the body. 

Rheumatoid arthritis (RA) is the most common of the 
arthritides which exhibit autoimmune manifestations 
[reviewed in Elson et al , Autoimmuni ty (1992) 13:327]. 
The disease is the third most common of the elderly and 
causes a tremendous burden of pain and suffering. It has 
been known for some time that an association exists 
between KLA-DR4 and RA suggesting a T-cell involvement 
[Stasney, New Eng. J . Med. (1978) 298:869 and Watanabe et 
al, J. exp. Med. (1989) 169:2263] and a genetic 
contribution to the disease. However, recent twin 
studies (Silman et al , Brit. J. Rheumatol. (1993) 32:903] 
have suggested that the upper lir.it cf the genetic 
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contribution is only 15%. It follows that the main 
factors contributing to the induction of RA are 
environmental. This contention is supported by the 
increased incidence of RA in South Africans as they move 
from villages to towns [Solomon et al. Ann, rheum. Dis . 
(1975) 34:128] and the increasing evidence of abnormal 
immune responses to microbes in patients with the disease 
[D eighton et al. Brit. J - Rheumatol. (1992) 31:241]. 
Such considerations have led to the suggestion that RA is 
triggered by bacterial or viral antigens which may share 
a" high degree of homology with self protein [reviewed in 
reference McCulloch et al. Clin. Exp. Immunol. (1993) 



92 :1] 



One model has proved useful in investigating 
environmental factors which contribute to the disease is 
prist ane- induced arthritis (PIA) - This model is based 
upon the finding that a proportion of mice injected 

intraperitoneal^ with the paraffin oil pristane (2. 6. 

10( 14-tetramethylpentadecane) develop a chronic T-cell 

^rh-rit-is between 60 and 200 days 
dependent inflammatory arthritis cetwee 

later depending on the strain of mice [Potter M. J- 

I«ux»l. (1981) 127:1591, Bedwell et al. J. I-unol . 

i , «f ai Arthritis. Rheum. (1987) 
(1987) 25:393, Wooley ec al, Arcnri 

3 2 . 1022 . WcoXey et al. Arthritis. «»»■ <» 85 > 

„d Levitt et .1. J- «h.u~»l. tl»2. X..13«l. The 

tin,e course of PIA thus distinguishes it fro. ether 
est.bi.shed reselling RA such as adjuvant 
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arthritis, streptococcal cell wall arthritis and 
collagen- induced arthritis . His tolopathologically the 
arthritis is characterised by cell infiltration and 
synoviocyte hyperplasia with cartilage erosions and the 
formation of pannus [Bedwell et al, J. Immunol. (1987) 
25:393, Hopkins et al # Rheumatol. Int. (1934) 5:21 and 
Thompson et al, I mm. Let. (1993) 36:227]. 

Recent work has demonstrated that the microbial 
environment influences the development of PIA. Specific 
pathogen free (SPF) mice maintained under sterile 
conditions in an isolator are resistant to the 
development of PIA whilst the return of such animals to a 
conventional environment restores their susceptibility to 
the induction of the disease [Thompson et al, I mm. Let. 
(1993) 36:227]. Although the resident bowel flora 
differs between susceptible and refractory mice [Thompson 
et al, Imm. Let. (1993) 36:227], it is not known if this 
change affects susceptibility to the disease or indeed 
how exposure to microbes renders mice susceptible to the 
development of PIA. However, it is known that serum of 
mice with PIA contains raised levels of antibodies to the 
immunodominant mycobacterial GSkD heat shock protein 
(hsp65) as compared with age matched normal animals or 
pristane injected mice which failed to develop the 
disease . 

It has long beer, recognised chat heat shock proteins 
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j -jr^m- antigens in a number of 
(hsp's) are immunodominant antigen 

infectious diseases, such as tuberculosis and leishmania. 
These infectious diseases can have similar abnormalities 
as observed in RA such as raised agalactosyl- IgG levels, 

i a and ranoe of autoantibodies present, 
the organs involved and range o 

ontal factors are clearly important in RA, 
Since environmental racto-t 

~a hMce hsc's were implicated, 
microbial agents and hence nsp 

„ sps are grouped in 9 ene families according co th-ir 
Secular «d -ence Oology -i*in individual 

gr oups. Per example. hsp^O ^ -ne family includes 

. ^ - nf i hsp58 (mammalian) . 
rc.rcbers hsp65 (mycobaccen.il and hsp 

« „as found Chat: splenic ,-=.11. £ro» archricic »i« 
proliferace .ore vigorously in vice in response Co hspSS 

Chan T-c.ll. ««- ^ 1 « ■»"" teie " 

m ice. rurcher»ore. if Che .ice are i^unised wich hsp 6 5 
in income. Freud's ad.uvanc (in, prior CO priscane 
chalienoe. Che disease will noc develop tThc- « 1. 

i (1990) 20:2479 and Thompson et al. 
Eur J- Immunol. (199 u > 

* UC oi,,»unicy. <».D "'"I- This proceccive effecc .s 
specific co hsp 65 and is noc induced by Che E.coli 
eouivalenc Crc E l or ocher unrelated ancioens [T ho^son 

„i (1990) 20:24791 and cannot be 
al Eur J- Immunol- lissv 

tribute* co ancioenic compecicion ,Bar*er ec al. 
Au „nicy. ,„„, 1«.73,. These finding rarse 
possrbilrcy chac -ic. become sensicis.d Co hsp by 
exD0 . ur . „ .rcrobial flora in Che environ.enc and 
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this process is necessary for the induction of arthritis 
by pristane injection. If so, it would be predicted that 
there is a relationship between sens i t isation to hsp65 
and susceptibility to PIA. Experiments carried out by 
the applicants suggest that this hypothesis is correct. 

One possibility which would explain how PIA could develop 
from such sensi t isa tion is that pristane promotes an 
immune response to epitopes on microbial hsp65 which 
cross react with self (mammalian) hsp58 [Thompson et al, 
I mm. Let. (1993) 36:227 and Thompson et al, Eur. J. 
Immunol. (1990) 20:2479]. This suggestion gains credence 
from the fact that hsps are dominant antigens in the 
immune response to microorganisms, despite their 
extraordinarily high sequence conservation throughout the 
eukaryotic and prokaryotic kingdoms [Cohen et al, 
Immunol. Today, (1991) 12 105] . Thus, every microbial 
hsp is studded with self epitopes for any animal with an 
immune system. Moreover, they are normal constituents of 
ail cells although their synthesis is increased by many 
different forms of cellular stress. Since hsp 58 has 
been detected in the joints of patients with RA 
[Karlsson-Parra et al , Scand. J- Immunol. (1990) 31:283] 
and T-cells from mice with PIA react with joint extracts 
[Thompson et al, Eur. J. Immunol. (1990) 20:2479] it 
seems reasonable to postulate that hs?53 could be a 
target antigen in the joints of mice developing PIA. 
This hypothesis may explain the paradox that both mice 
with PIA and animals protected from the development of 
arthritis by hps65 pre immunisation exhibit elevated 
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lM e responses Co Che ^ >»< 

rhat only mice with PlA 
„ rpin ic would be expected chat on.y 

P cnonses to the 60kD family of 

should develop autoimmune responses to 

mice pre- immunised witn 
w = rhe r-esoonse of mice yj.^ 
hsps whereas the -w. 

w restricted to microbial specific 

hsp65 should be restric 

aecer^nancs. In ^ words, the response elicced by 
by sensicisacion with environ„encal/bowel 

X cell-diaced response Co abacterial anciaens has 
been i„pli=aced in Che pathogenesis of inflatory 
„ thritis boch in -perineal animal -els - - 
In OT c archricis in racs. ic has bee, , esc* , Ushed 

th ac Che disease can be initiated by T =.11 = 1»~ 

K, rrer ial heat-shock protein, 
specific for the SS-kDa mycobacterial 

to subseouent adjuvant 
Rats may also be protected - 

w ore- immunisation with either a 65 
,-r-rhTitis induction by pre imm 

art ^ . wic u t v- hso itself (Van Eden 

t cell line cr wit.- t — 
KDa specific T cell 

1988 331:171 and Holoshitz et al - , 
et al.. Nature, 1988, 

Science 1983, 219:56) - 

^ised by the arthritogenic T cell clone 
The epitope recognised * EP _ A -3229 9 0 

T^i.iired to amino acias 
has been localized to ml „ nce 172-192 

having amino acid sequence 1/ 
.escribes polypepcrdes hav ^ ^ 

o£ . baccerial hsp « and Che.. WQ92/04 o, 9 
inducing resiscance CO auco-«une d-seas 
dlsclos es Chac a pepcide co.p—. che - 
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sequence corresponding to positions 180-186 of the 
Mvcobact er iut, tuberculos i s protein hsp65 is effective in 
the prevention and treatment of immune-related disease 
such as autoimmune arthritis. 

Using the PIA model, it has been found (Thompson et al . 
Eur. J. Immunology, 1990, 20: 2479-2484) that autoimmune 
reactions to an antigen which cross-reacts with hsp65 are 
generated in pristane - induced arthritis. Furthermore, 
pre-immunisation with hsp65 has been shown to protect 
mice from the development of pristane-induced arthritis 
by altering the specificity or quality of the immune 
response to this antigen. 

On further study using the PIA model, the applicants were 
surprised to find that a region of the microbial protein 
hsp65 quite different and remote from that described in 
for example WO 92/04049 is effective in providing a 
protective response against arthritis. 

In a first aspect, the present invention provides a 
polypeptide of up to 21 amino acid residues which comprises 
or consists of the sequence 

VGLTLENADLSL (SEQ ID 107) 

or a homologue or functional equivalent or mimetic thereof. 
The above described polypeptide sequence corresponds to amino 
acids 302-314 of microbial (mycobacterial) hsp65. The 
invention also provides the use of such a polypeptide in the 
prophylaxis or treatment of auto - immune disease such as RA . 
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M ost of the P«vio». wor* in this area has been carried 
ou t using hsp from microbial sources since there are 
ob vious dangers in considering Che administration of 

.. 4n Che treacmenc of auco- immune disease 
' self -ancigens' in cne c-=» 

. nrrpase che harmful T cell 
in chat such antigens may increase 

response, to the detriment of the patient. 

Th e applicants formed a view that the role of microbial 
hso .s in both the induction of arthritis and protection 
.gainst the disease may be due to Che form of antigen 
presentation. Depending upon this, either T.l cell* are 

-.r.n. induced arthritis due to 
induced which leads to pristane indu 

„r- T 2 cells are induced whicn 
determinant spreading, or T.2 eel 

leads to protection due to repertoire limitation. 
Assuming this to be correct, the mode of application of 
ch e immunogenic agent would have a considerable effect on 
chis Indeed, it has been shown (Thompson et al . . 
Immunology 1»3. 7. 132-157) that type II collagen 
(another potential joint antigen, when administered 
orally, lowered both the incidence and severity of 
pristane-induced arthritis whereas intraperitoneal^ 
administered type II collagen exacerbated both. 

T he applicants decided to investigate whether the human 
homologue of microbial hspSS. hspSS. and fragments 
thereof may be employed in the prophylaxis or therapy of 
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RA. A trans -mucosal membrane mode of administration would 
preferably be employed. Full sequence information in 
resDecc of human hspS 8 is known for example from Jindal 
et al. Mol. Cell Biol. 1383, 9:2279-2283. It is 
therefore proposed that human hsp58 or fragments thereof 
are useful in the prophylaxis or treatment of RA. 

Hence the present invention provides the use of human 
hsp58 or a fragment thereof containing or consisting of the 
amino acid sequence 

VLNRLKVGLQV (SEQ ID 108) 

or a homologue or functional equivalent or mimetic thereof in 
the prophylaxis or treatment of auto- immune disease such as 
RA; and provides novel polypeptide fragments of up to 21 
amino acid residues, per se . 

It is believed by analogy with work carried out using 
microbial hsp65 ; that the region of hspSS containing amino 
acid residues corresponding to 261-271 of hsp65 is important 
for this application. 
This region is a non-conserved region and is mammalian 
specific. This means that the region will not cross- 
react with the bacterial form of the protein and 
administered t ransmucosally , would induce T-cell 
tolerance to it and thus prevent arthritis. 



Hence the present invention 



further Drovides a 
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polypeptide of up co 21 amino acid residues comprising 

or consisting of the sequence 

VLNRLKVGLQV (SEQ ID 108) 

or a homologue or functional equivalent or mimetic 
thereof . 

Examples of such polypeptides include fragments of human 
hs P 58 protein, in particular those including the amino 
acid residues corresponding to 271-267 of hspfiS or homologies 

thereof; i.e. the amino acid sequence 

DVDGEALSTLVLNRLKV (SEQ ID 109) 

A particularly preferred polypeptide will consist only of 
the amino acids VLNRLKVGLQV . 

ic is believed by analogy with work carried out using 
microbial hspSS, that the region of hs P 58 containing amino 
aci d residues corresponding to 302-3X4 of hspSB is also 
important for this application. This region is also a non- 



conse 



rved region and is mammalian specific. 



• „ father provides the use of human hsp5 8 
The present invention further proviu 

• consisting of the amino acid sequence 

fragment containing or consisting 

LTTjNLEDVQPHD (SEQ ID 110) 

or a homologue or functional equivalent or mimetic thereof in 
the prophylaxis or treatment of autoimmune disease such as 
RA; and provides novel polypeptide fragments of up to 21 
amino acid residues, per se . 
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Hence Che invencicn further provides a polypeptide cf up tc 
21 amine acid residues comprising or consisting of the 
sequence 

LTLNLEDVQPKD (SEQ ID 110) 

or a hcmolcgue or functional equivalent or mimetic thereof. 

A particularly preferred polypeptide will consist only cf the 
amino acids 

LTLNLEDVQPHD 

The colypectices of the invention have been found to have 
a prophylactic or therapeutic effect when applied 
immunogenically in the treatment of RA. 

Hence the invention further provides a vaccine for the 
DroDhylactic or therapeutic treatment cf RA which vaccine 
comprises a polypeptide as described above . For use in 
the treatment, the polypeptide is suitably administered 
in a trans -mucosal membrane manner for example, orally or 
nasally. Alternatively the polypeptide may be formulated 
as a suppository. 

Administration in this way should cause the polypeptide 
to act in a prophylactic cr therapeutic way to reduce the 
symptoms of RA. The mechanism by which this effect is 
produced is not understood. IZ is possible that these 
polypeptides act as non-specific dcwnreculatcrs cf the 
immune response. The mechanism cf cral tcierance has 
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not been fully elucidated but antigen-driven bystander 

supnress.cn after oral administration of antigens has 

a fMiller et al . . J- Exp. Med. (1991) 144 
been proposed (Miller ec 

791-798) . 

The polypeptides of the invention =i« suitably 
administered in the form of a pharmaceutical composition 
in combination with a pharmaceutical^ acceptable carrier 
or excipient. Such compositions form a further aspect of 

the invention. 

Stable carriers include solid or liquid carriers. 

Hxamoles of formations including solid carriers include 

cablets or suspensions for oral administration or 

suppositories. Suitable liquid carriers include oils or 

water. The compositions may be adapted for nasal 

v«, -inhalers, atomizers or sprays as are 
administration by innaie.s, 

available in the art. 



He desirable or necessary to 
in suitable circumstances it may be desir 

Minister t*e polypeptide, or a pharmaceutical composition 
includin, the polypeptide, parenteral^, for example sub- 

, r „,. rlv intravenously or intra 
cutaneously, intramuscularly. 

peritoneally . 

. , s the invention can be produced using 
The polypeptides o. the in ^ ille d 

which would be apparent to the skilled 
various techniques which woui 

nlp thev may be obtained by 
person. For example, they m y 
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fragmentation of human hsp58 using conventional 
techniques after which the desired fragments obtained by 
purification, again using techniques which are known in 
the art. However peptides obtained by this method are 
less likely to have the precisely the desired length. 



Alternatively, the polypeptides may be obtained using 
recombinant DNA technology. The nucleotide sequence 
encoding the desired polypeptide can be incorporated into 
a suitable host using a vector system which causes 
expression of the polypeptide. 



Preferably however, polypeptides sequences may be 
generated entirely synthetically using standard chemical 
methods or peptide synthesizers available in the art. 



As used herein, the expression 'homologue' refers to 
peptides having an amino acid sequence which is are at 
least 60 V, preferably 70V and most preferably at least 
80V homologous tc the described polypeptide. The 
expression 'functional equivalent' or 'mimetic' relates 
to any chemical, which may be a peptide or other organic 
chemical which produces similar effects In vivo to the 
compounds of the present invention. In particular, such 
compounds will produce a protective immunogenic response 
against RA when applied in pristane- induced arthritis 
model using tests as described in the examples 
hereinafter . 
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The observations and deductions which led to the present 
invention will now be outlined with reference to the 
accompanying drawings in which: 

Figure 1 is the peptide library comprising eleven pools of 
overlapping peptides corresponding to the entire sequence of 
microbial hsp65. (SEQ IDs Nos . 1-106) 

Figure 2 shows a comparison of the proliferative response of 
T cells from each of 6 arthritic mice (top panel) , 6 
protected mice (middle panel) and 6 normal mice (n-6) to the 
eleven pools of overlapping peptides defined in Figure 1; 

Figure 3 shows the results of studies to determine the 
protection against PXA of mice pre-immunised with microbial 
hspSS polypeptides; 

Figure 4 shows the entire amino acid sequence of human hs P 58 
(top line) in corresponding relationship to the entire 
sequence of microbial hsp65 (lower line) ; 
(SEQ IDs Nos. 107-109) 

Figure S shows the sequences and % homology of 5 peptides in 
the regxcn hs P 65 m 251-312 and the corresponding sequences of 
hsp58; (SEQ IDs Nos. 110-117) 
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Figure 6 shows the therapeutic effect cf immunisation with 
polypeptides of the invention at 60 days post pristane 
injection (D=60); and 

Figure 7 shows the prophylactic effect of pre - immunisat ion 
with polypeptides of the invention at 10 days prior to 
pristane injection (D--10) . 

Experiment 1 

Proliferation of T cells in-vitro from PIA mice, hsp65 
protected mice and normal age -matched mice. 

Animals. Male CBA/Igb mice aged between 4 and 8 weeks 
were used unless otherwise specified. CBA/Igb mice were 
obtained by back-crossing (101 strain x CBA) Fl hybrids 
to C3A mice and selecting those mice with Igb allotype in 
their serum. 

Artiuricis induction by pristane . One group of six mice 
were immunised intraperi toneally with 50 micrograms of 
mycobacterial hsp65 administered as an emulsion in 
incomplete Freuds adjuvant ( I FA) . This group formed the 
protected group of mice. After ten days, this group and 
a further group of S mice received two intraperitoneal 
injections of 0.5ml of pristane 50 days apart (Aldrich 
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l _ WI ) in order to induce 
Chemical Co., Milwaukee, HI.) 

» final group of -normal' mice were 
arthritis. A tinai y- r 

maintained as controls. 

5ynth.dc peptides used as antics in i^unisation 
studies. A library consisting of 1« overlapping 
peptides, -representing the complete sequence o£ microbial 
hspS5. o£ between 15 and 19 amino acids in length, was 
synthesised using a simultaneous multiple-peptide solid 
pnase synthetic method [Houghton R.A. Proc . Natl. Acad. 
s=i USR . , 1985 , 82:5131) using a polyamide resin 
IRr shady et .1. J. Chem. Soc. Perkin Trans. (1981. 
r 52 „ and FMOC chemistry. The complete library is shown 
in Figure 1. Completed peptides were extracted from the 
resin using trif luoroacetic acid and suitable scavengers, 
and isolated by solvent evaporation and precipitation 
„ith methanol and diethylether . Purity was checked by 
amino acid analysis and by HPLC. Irrelevant control 

„ - Tor we'-e also used along with Che 

antigens BSA and numan IgG we_e a 

mitogen ConA. 

E leven antigens were prepared, each comprising a pool of 
the groups of polypeptides, set out in Figure 1 ™* I-U. 

Preparation of r-c.ll. «- '« "° d 

aays, soleens of individual mice were aseptically removed 
and single cell suspensions made in a Petri dish 

. .„„ ROMI ., S ,o medium supplemented with 20m« 
containing Ri'ni -o.u 

• x -rvr-rocv«s were removed by 

(pH 7.2, Flow Laos). cryturocyc 
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creatine Che spleen cells with 0.83V (w/v) NH4C1 solution 
buffered with Tris (pH 7.2) . After washing, cells were 
suspended in RPMI-1640 HZFES at 1.25 x 10 7 cells/mi. 
Responder T cells were enriched according to Che panning 
method of Engleman et al [Engleman et al . J. Immunol. 
(1981) 127:2124]. Briefly, 10cm diameter Petri dishes 
{Sterilin Ltd., Hounslow, G3) were coated with 5ml of 0.5 
mg/ml mouse -y-globulin in PBS at room temperauure for 2 
hrs . After washing once with PBS , Petri dishes were 
incubated with 5ml of a 1/100 dilution of rabbit anti- 
mouse Ig serum at 4°C overnight. After washing, 8ml of 
the spleen cell suspensions (lxl0 , cells) were poured into 
the mouse Ig-rabbit anti-mouse Ig coated Petri dishes and 
incubated at room temperature for 40 mins . The 
nonadherent cells were then gently aspirated followed by 
washing with medium. These cells were then used as the T 
cell enriched fractions. A purity of .85* was achieved 
as assessed by anti-Thy 1.2 staining using flow cytometry 
(FACScan, Becton Dickinson Ltd., Oxford, G3) . Normal 
mouse spleen cells were used as antigen presenting cells. 
In these experiments the APC were irradiated 1000 rads 
from a caesium source (Gravatom Industries, Gosport , GB). 

Cu2ture and assay of proliferation. This was carried out 
as described in Thompson et al . , supra. The medium 
employed was alpha modification of Eagle's medium (alpha 
MEM) (Flow) supplemented with 4mM L-glutamme (Flow) , 
lOOU/ml benzyl penicillin (Glaxo Ltd., Green ford, G3 ) , 
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100/xg/ml streptomycin sulphate (Evans Medical Ltd., 

Greenford, GB) . 5 x 10" *M2 -mercaptoethanol (Sigma), 20 mM 

, _ *- esh normal mouse serum. The cultures 
HEPES and 0.5* i._esn nuj.uia.j- 

consisted of 1-25 x 10* purified splenic T-cells plus 1.25 
x 10'APC per ml. in a volume of 2ml in a 24 well plate 
(Flow) in the presence or absence of the various antigens 
92.5-10/xg/ml). Alternatively, some cultures were set up 
in a volume of 200^1 in round bottom 36 well plates 
(Flow) . All cultures were incubated at 37 »C in a 
humidified atmosphere of 5* C02 and 95V air. 



Licate 



After the periods of incubation indicated, tripl: 
XOOmicrolitre samples of each of the 2 ml cultures were 
transferred to 96 well, round bottom culture plates 
(Flow) and pulsed with 2mCi of >H-Thymidine (specific 
activity 70-85 Ci/mMol; Amersham International Ltd., 
Amersham, GB) per well for 6 hours. The cells were then 
harvested onto glass fibre filter mats (Whatman Ltd., 
Maidstone, GB, using a multiple sample harvester patron 
AS Lier, Norway) and the >H-Thymidine incorporated into 
newly synthesized DNA measured using conventional liquid 
scintillation procedures with a LKB rackbeta counter 
(LKB-Wallac Ltd., Pharmacia. Uppsala, Sweden). The 
results are presented (Figure 2) as stimulation indices 
(S.I.- com test divided by cpm control without antigen). 

rp . ulted in maximal J H-Thymidine 
Positive stimulation resulted in 

uptake of -30,000 counts per minute. 
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Experiment 2 

Protection of mice against PIA by immunisation with 
microbial Hsp65 fragments 

Animals. Male C3A/Igb mice aged between 4 and 8 weeks as 
described in Experiment 1 were used unless otherwise 
specified . 

Immunisation of animals. Groups of mice were immunised 
intraperitoneally 10 days before pristane challenge as 
follows : 



Group No. mice pre - immunisat io: 

polypeptide 

1 21 (6 

weeks old) 



21 (10 
weeks old) 



21 polypeptide corresponding to 

amino acids 302-314 of microbial 
hsp 6 5 

15 whole microbial hsn65 



50 Micrograms of each polypeptide was administered as an 
emulsion in I FA . The polypeptide fragment used in the 
pre - immunisation of croup 3 was manufactured by 
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Cambridge Research Biochemicals of Northwich, Cheshire, 
UK. 

Arthritis induction by pristine. Arthritis was then 
induced as described in Experiment 1 by two 
intraperitoneal injections of 0.5ml of pristane 50 days 
apart . The -animals were examined for the incidence of 
arthritis in the ankle joints at various time points. 
The final incidence was assessed 200 days post pristane 
injection. The arthritis was assessed by measuring the 
ankle joints with a micrometer. In C3A/Ig* mice the 
swollen joints ranged in size from 3. 0-4. 0mm compared 
with normal joints which had a range from 2. 5-2. 8mm. 
However, this difference could easily be distinguished, 
and in most experiments the joints were assessed 
visually, arthritis being scored at present or absent 
Thompson et al, Eur. J. Immunol. (1990, 20:2479 and 
Barker et al. Autoimmunity. (1992) 14:73]. 

The percentage of animals in each group which developed 
arthritis after a period of 200 days is shown in Figure 
3 it is clear that the peptide region corresponding to 
302-3U of hsp65 generates an improved protective effect 
against RA in mice than when whole hsp 6 S is applied and 
confirms that this sequence, which is 

VGLTLENADLSL 
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is effective in producing a beneficial effect. 

The present inventors have shown in a co-pending 
application that amino acids 261-271 of microbial hsp65 can 
be useful in prophylaxis or treatment of auto- immune disease. 

In view of the above-mentioned results it is clear that 
another region of microbial hsp65 which can effectively be 
used in an immunisation programme is that corresponding 
to amino acids 302-314 in the sequence. On looking at 
the corresponding regions of the human homologue hsp5 8 
which, as mentioned above, is non-conserved and so will 
not cross -react with microbial hsp65, it appears that 
these will also have a useful effect, provided they can be 
administered in a 'safe' manner. By analogy with the 
work using type II collagen, it would seem that 
administration using a trans-mucosal membrane route, such 
as oral or nasal application could be appropriate. 

To assist comparison between the amino acid sequence of 
microbial hsp65 (Figure 1) and the sequence of human hsp58, 
Figure 4 shows the two complete sequences in corresponding 
alignment, with hsp58 above hsp65. Note that the numbering 
of hsp65 amino acids is used herein. References herein to 
amino acid sequence numbers for human fragments (from hsp58) 
are the numbers of the corresponding hsp60 sequence region. 
Thus, for example, reference herein to human hsp58 region h 
261-271 corresponds to microbial m 261-271 but is, m fact, 
amino acid 2 9 7- 297 cf the upper sequence of Fig-are 4. 
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Likewise, h 302-314 cn-r^onds Co m 302-314 but is. in fact, 
amino acids 330-341 of the upper sequence of Figure 4. 
in order to highlight the non-conserved nature of the regions 
» 261-271 and m 302-314 in comparison to the corresponding 
regions of the human hs P 58 sequence. Figure 5 tabulates the * 
homology of 5 sequences of the complete region covered by 
hsp65 m 251-312. 

Example 1 

^ — ; arrain^t P I A bv oral immunisation with 
Protection of mice agamsc 

human hsp58 fragment. 

The eleven amino acid polypeptide of sequence VLNHX.KVGLQV 
(h 261 -271):S E Q ID 108) was prepared for use in the Example 
by Cambridge Research Biocbemicals . C-adbroo* Par. Nothwich. 

Cheshire, UK. This 

polypeptide can then be used Co demonstrate tne 



using 



the following methods 



Male CBA/lgb ^ce aged between 4 and 8 weeKs are suitably 
used. Arthritis can be induced by two intraperitoneal 
injections of 0.5ml of pristane 50 days apart as 
described above. Mice which are to be subjected to an 

arp aiven oral doses of 
immunisation regime are given 

polypeptide dissolved in saline, administered orally with 
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the aid of a rigid cannula inserted via the oesophagus 
directly into the stomach. Each anixal should receive a 
single dose on 5 consecutive days (up to and including 
the day of challenge with pristane) of 50 micrograms of 
polypeptide . 

The mice can be examined visually for the incidence of 
arthritis in the tarsal (ankle) joints at various time 
points. This may be assessed for example using a 
micrometer and comparing enlarged joints with normal 
joints. In this way, the protective effect of the 
polypeptide can be demonstrated. 

Suitably the experiment is terminated 200 days after 
pristane injection. After death, stifle (knee) joints 
may be dissected out, fixed in neutral -buff ered formalin 
and decalicif ied. If longitudinal sections are prepared 
and stained with haematoxylin and eosin, arthritis may be 
further assessed, for example by a veterinary 
pathologist . Suitably the assessment is carried out 
blind and joint changes graded according to the following 
system : 
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Normal . 



3 . 



Synovial hyperplasia with pannus formation and mild 
inflammation (polymorphonuclear leucocytes -PMN) or 
-inflammatory mild articular cartilage 



non 
degeneration 



Articular cartilage degeneration with synovial 
hyperplasia and pannus formation. Moderate to 
severe inflammation ( PMN and macrophages) . 

Articular cartilage degeneration with synovial 
hyperplasia and pannus formation. Severe 
inflammation ( PMN and macrophages) . Significant 
inflammation in joint space with PMN, macrophages 
and debris. 

In addition, a proliferative T-c.ll assay »y be carried 

• A „ r i above which will 

out as described in Experiment 1 

rhp effectiveness of this polypeptide, 
further confirm the ertecci 



Example 2 

ainst PIA by nasax « ' lth 

human hsp6 5 fragment. 



^ = r PIA bv nasal immunisation w: 
Protection of mice against PIA by n 
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Example 1 may be repeated except that instead cf oral 
administration, the polypeptide is given nasally. For 
this purpose, the animal is first anaesthetized and then 
laid on its back. A 50 microlitre drop of solution 
containing SOmicrograms of the polypeptide described in 
Example 1 are then placed on the nostrils. As soon as 
the animal becomes conscious, the drop is rapidly 
inhaled. This procedure is repeated five times on five 
consecutive days in the same way as the oral dosing 
described in Example 1 . 

Monitoring of the animals may be carried out in the same 
way as described above, whereupon a protective effect is 
shown . 

Figure 6 shows the therapeutic effect of administration of 
polypeptides according to the invention 60 days after first 
administration of pristane. 50 milligrams of peptide was 
administered ip as an emulsion I FA to each mouse at day 60. 
This was after two pristane injections, 50 days apart, one at 
day 0 and one at day 50. This timing is judged to be just 
prior to the deve lopment /onset phase of PIA. The percentage 
arthritis was assessed by visual scoring with the assessment 
being made at the 210th day (D-210) . As can be seen from the 
figure, each of the peptides according to the invention 
produces a reduction in percentage arthritis in comparison to 
the control {IPP only) . 
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Figure 7 shows the prophylactic effect of pre- immunisat ion 
with peptides according to the invention 10 days prior to the 
first pristane injection. From these results it appears that 
h 261-271 may actually increase the incidence of PIA whereas 
h 302-314 may have little or no effect in reduction of 
arthritis. However, m 302-314 clearly appears to give a 
significant reduction or nearly 4 fold in the percentage 
arthritis . 

These data indicate that some polypeptides of the invention 
may be useful in prophylaxis, some may be useful in 
treatment, and some may have both prophylactic and 
therapeutic activity although not all polypeptides of the 
invention are expected to show both activities. 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: PEPTIDE THERAPEUTICS LIMITED 

(B) STREET: 321 CAMBRIDGE SCIENCE PARK 

(C) CITY: CAMBRIDGE 

(D ) STATE : CAMBRIDGE 

(E) COUNTRY: ENGLAND 

(F) POSTAL CODE (ZIP) : CB4 4WG 

(G) TELEPHONE: 01223 423333 

(H) TELEFAX: 01223 423111 

(ii) TITLE OF INVENTION: Polypeptides and their use in the 
Treatment 

and Prophylaxis of Auto- immune Disease 
(iii) NUMBER OF SEQUENCES: 117 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

<C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.30 (EPO) 



(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

Met Ala Lys Thr lie Ala Tyr Asp Glu Glu Ala Arg Arg Gly Leu 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 
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(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2: 



Ala Tyr Asp Glu Glu Ala Arg Arg Gly Leu Glu Arg Gly Leu Asn Ser 
! 5 10-15 

Leu 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Ala Arg Arg Gly Leu Glu Arg Gly Leu Asn Ser Leu Ala Asp Ala Val 

5 10 



Lys 



(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE; amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
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Glu Arg Gly Leu Asn Ser Leu Ala Asp Ala Val Lys Val Thr Leu Gly 
15 10 15 

Pro Lys Gly 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

( B ) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 5: 

Ser Leu Ala Asp Ala Val Lys Val Thr Leu Gly Pro Lys Gly Arg Asn 
15 10 is 

Val 



(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Val Lys Val Thr Leu Gly Pro Lys Gly Arg Asn Val Val Leu Glu Lys 
15 10 15 



(2) INFORMATION FOR SEQ ID NO : 7: 

Ci) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
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(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Gly Pro Lys Gly Arg Asn Val Val Leu Glu Lys Lys Trp Gly Ala 
1 5 10 -15 

(2) INFORMATION FOR SEQ ID NO : 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Asn Val val Leu Glu Lys Lys Trp Gly Ala Pro Thr lie Thr Asn Asp 

10 ■ LD 



1 



(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Lys Lys Trp Gly Ala Pro Thr He Thr Asn Asp Gly Val Ser lie 

i 5 

(2) INFORMATION FOR SEQ ID NO: 10: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Pro Thr lie Thr Asn Asp Gly Val Ser lie Ala Lys Glu lie Glu Leu 
15 10 15 



(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Asp Gly Tyr Ser lie Ala Lys Glu lie Glu Leu Glu Asp Pro Tyr Glu 
15 10 15 

Lys 



(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
Ala Lys Glu He Glu Leu Glu Asp Pro Tyr Glu Lys He Gly Ala Glu 

1 5 

Leu Val Lys 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE.: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
Leu Glu Asp Pro Tyr Glu Lys He Gly Ala Glu Leu Val Lys Glu Val 

c 10 



1 5 



Ala Lys 

(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
G1 u Lys lie Gly Ala Glu Leu Val Lys Olu Val Ala Lys Lys Thr Asp 

5 

Asp Val Ala 
(2) INFORMATION FOR SEQ ID NO : 15: 
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(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Glu Leu Val Lys Glu Val Ala Lys Lys Thr Asp Asp Val Ala Gly Asp 
1 5 10 is 



(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 
<B) TYPE: amino acid 
(C) STRANDEDNESS : single 
{ D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Val Ala Lys Lys Thr Asp Asp Val Ala Gly Asp Gly Thr Thr Thr Ala 
15 10 15 

Thr Val Leu 



(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Asp Asp Val Ala Gly Asp Gly Thr Thr Thr Ala Thr Val Leu Ala Gin 
! 5 10 15 

Ala Leu Val 

(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS; single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Asp Gly Thr Thr Thr Ala Thr Val Leu Ala Gin Ala Leu Val Lys Glu 
1 

Gly Leu 



5 10 15 



(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 
Cln Ala Leu Val Lys Glu Gly Leu Arg Asn Val Ala Ala Gly Ala Asn 



1 ^ 



Pro Leu Gly 
|2) INFORMATION FOR SEQ ID NO: 20: 
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<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xij SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Glu Gly Leu Arg Asn Val Ala Ala Gly Ala Asn Pro Leu Gly Leu Lys 
IS 10 15 

Arg Gly 



(2) INFORMATION FOR SEQ ID NO : 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Val Ala Ala Gly Ala Asn Pro Leu Gly Leu Lys Arg Gly lie Glu Lys 
15 10 15 

Ala 



(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Asn Pro Leu Gly Leu Lys Arg Gly lie Glu Lys Ala Val Asp Lys Va 



(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: IS amino acids 

(B) TYPE: amino acid 

<C) STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

Lys Arg Gly He Glu Lys Ala Val Asp Lys Val Thr Glu Thr 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

Lys Ala Val Asp Lys Val Thr Glu Thr Leu Leu Lys Asp Ala Lys 

1 c 10 " 



1 5 
(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : 1 inear 
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(Xl) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

Val Thr Glu Thr Leu Leu Lys Asp Ala Lys Glu Val Glu Thr Lys 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

( B ) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

Leu Lys Asp Ala Lys Glu Val Glu Thr Lys Glu Gin lie Ala Ala 
15 10 15 

(2) INFORMATION FOR SEQ ID NO : 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xl ) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

Glu Val Glu Thr Lys Glu Gin lie Ala Ala Thr Ala Ala lie Ser Ala 
1 5 10 15 

(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 



WO 97/11966 



PCT/GB96/02382 



38 

(B) TYPE; amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

Gin He Ala Ala Thr Ala Ala He Ser Ala Gly Asp Gin Ser He Gly 



Asp 



(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

Thr Ala Ala He Ser Ala Gly Asp Gin Ser He Gly Asp 

5 10 

(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(xx) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 
Ala Gly Asp Gin Ser He Gly Asp Leu He Ala Glu Ala Met Asp Lys 
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10 



Val Gly 



(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

lie Gly Asp Leu lie Ala Glu Ala Met Asp Lys Val Gly Asn Glu Gly 
15 10 15 



(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
{ D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 

Ala Glu Ala Met Asp Lys Val Gly Asn Glu Gly Val lie Thr Val 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 33: 

^ v*l Tie Thr Val Glu Glu Ser Asn Thr Phe 

Lys val Gly Asn Glu Gly Val lie inr ^ 

c 1 " 



1 

Gly Leu 



(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 
Gly Val lie Thr Val Glu Glu Ser Asn Thr Phe Gly Leu Gin Leu 
1 5 
(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

, c Thr Phe Gly Leu Gin Leu Glu Leu Thr Glu Gly 

Glu Glu Ser Asn Thr fne y 10 15 



1 5 



(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
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{ B ) TYPE: amino acid 

<C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

Phe Gly Leu Gin Leu Glu Leu Thr Glu Gly Met Arg Phe Asp Lys Gly 
1*5 10 15 



(2) INFORMATION FOR SEQ ID NO : 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

Glu Leu Thr Glu Gly Met Arg Phe Asp Lys Gly Tyr lie Ser Gly 
15 10 15 

(2) INFORMATION FOR SEQ ID NO : 38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 
Met Arg Phe Asp Lys Gly Tyr He Ser Gly Tyr Phe Val Thr Asp Ala 
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(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 

Gly Tyr He Ser Gly Tyr Phe Val Thr Asp Ala Glu Arg Gin Glu Ala 
x 5 10 15 

(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
( d ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 
Tyr Phe val Thr Asp Ala Glu Arg Gin Glu Ala Val Leu Glu Glu Pro 



1 



Tyr He 



(2) INFORMATION FOR SEQ ID NO : 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

Ala Glu Arg Gin Glu Ala Val Leu Glu Glu Pro Tyr lie Leu Leu 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

Ala Val Leu Glu Glu Pro Tyr lie Leu Leu Val Ser Ser Lys Val Ser 
15 10 15 

Thr Val Lys 



(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 

Pro Tyr lie Leu Leu Val Ser Ser Lys Val Ser Thr Val Lys Asp 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

<C) STRANDEDNESS: single 
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(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

Val Ser Ser Lys Val Ser Thr Val Lys Asp Leu Leu Pro Leu Leu Glu 
! 5 10 15 

Lys Val 

(2) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

Ser Thr Val Lys Asp Leu Leu Pro Leu Leu Glu Lys Val He Gin Ala 
! 5 10 15 

Gly Lys 

(2) INFORMATION FOR SEQ ID NO : 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46 



3NSDOCID: <WO. 971 1966A1 J 



WO 97/11966 



45 



PCT/GB96/02382 



Leu Leu Pro Leu Leu Glu Lys Val He Gin Ala Gly Lys Ser Leu Leu 
15 10 15 

He He Ala 



(2) INFORMATION FOR SEQ ID NO: 47: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 

Glu Lys Val He Gin Ala Gly Lys Ser Leu Leu He He Ala Glu Asp 
15 10 15 



(2) INFORMATION FOR SEQ ID NO : 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

<C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 

Ala Gly Lys Ser Leu Leu He lie Ala Glu Asp Val Glu Gly Glu Ala 
15 10 15 

Leu 

(2) INFORMATION FOR SEQ ID NO: 49: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
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(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 

Leu He He Ala Glu Asp Val Glu Gly Glu Ala Leu Ser Thr Leu 
1 5 10 15 

(2) INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 50: 

Asp Val Glu Gly Glu Ala Leu Ser Thr Leu Val Val Asn Lys lie Arg 
! 5 10 

Gly 

(2) INFORMATION FOR SEQ ID NO: 51: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 

val val As„ Lys U« Arg Gly Thr Phe Lys ser Val Ala val Lys Ala 
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(2) INFORMATION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52: 

Arg Gly Thr Phe Lys Ser Val Ala Val Lys Ala Pro Gly Phe Gly Asp 
1 5 10 15 



(2) INFORMATION FOR SEQ ID NO: 53: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 

Ser Val Ala Val Lys Ala Pro Gly Phe Gly Asp Arg Arg Lys Ala Met 
15 10 15 

Leu Gin Asp 



(2) INFORMATION FOR SEQ ID NO: 54: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 

Ala Pro Gly Phe Gly Asp Arg Arg Lys Ala Met Leu Gin Asp Met Ala 
1 5 10 15 

lie 



(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 

Asp Arg Arg Lys Ala Met Leu Gin Asp Met Ala He Leu Thr Gly Ala 
15 10 15 

Gin Val 



(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(x 



i) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 



Met Leu Gin Asp Met Ala He Leu Thr Gly Ala Gin Val He Ser Glu 
! 5 io 15 

Glu Val Gly 
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(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 

Ala lie Leu Thr Gly Ala Gin Val He Ser Glu Glu Val Gly Leu 
1 5 10 15 

(2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 

Ala Gin Val He Ser Glu Glu Val Gly Leu Thr Leu Glu Asn Thr Asp 
15 10 15 

Leu 



(2) INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

<C) STRANDEDNESS : single 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE : peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 

Glu Glu Val Gly Leu Thr Leu Glu Asn Thr Asp Leu Ser Leu Leu 
1 5 io 15 



(2) INFORMATION FOR SEQ ID NO : 60: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 
( b ) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 



(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 

Thr Leu Glu Asn Thr Asp Leu Ser Leu Leu Gly Lys Ala Arg Lys 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 61: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 

* nlv Tvc , A i a Arq Lys Val Val Met Thr Lys 
Asp Leu Ser Leu Leu Gly Lys Aia Airy ^yo 

1 5 10 



(2) INFORMATION FOR SEQ ID NO : 62: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 

Gly Lys Ala Arg Lys Val Val Met Thr Lys Asp Glu Thr Thr lie Val 
15 10 15 

Glu Gly 



(2) INFORMATION FOR SEQ ID NO: 63: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 

Val Val Met Thr Lys Asp Glu Thr Thr He Val Glu Gly Ala Gly 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 64: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 
{ B ) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 

Asp Glu Thr Thr He Val Glu Gly Ala Gly Asp Thr Asp Ala He Ala 
1 5 10 15 

Gly 

{2} INFORMATION FOR SEQ ID NO: 65: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65: 

Val Glu Gly Ala Gly Asp Thr Asp Ala lie Ala Gly Arg Val Ala 
X 5 10 15 

(2) INFORMATION FOR SEQ ID NO: 66: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 

Asp Thr Asp Ala He Ala Gly Arg Val Ala Gin He Arg Thr Glu He 
, 5 10 15 



(2) INFORMATION FOR SEQ ID NO: 67: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67: 

Ala Gly Arg Val Ala Gin lie Arg Thr Glu He Glu Asn Ser Asp 
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15 10 15 

(2) INFORMATION FOR SEQ ID NO: 68: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 

Gin lie Arg Thr Glu lie Glu Asn Ser Asp Ser Asp Tyr Asp Arg Glu 
15 10 15 

Lys Leu 



(2) INFORMATION FOR SEQ ID NO: 69: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69: 

lie Glu Asn Ser Asp Ser Asp Tyr Asp Arg Glu Lys Leu Gin Glu Arg 
15 10 15 

Leu 



(2) INFORMATION FOR SEQ ID NO: 70: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 ammo acids 

(B) TYPE: ammo acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



WO 97/11966 

(ii) MOLECULE TYPE: 



peptide 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70: 

Ser Asp Tyr Asp Arg Glu Lys Leu Gin Glu Arg Leu Ala Lys Leu 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 71: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71: 

Glu Lys Leu Gin Glu Arg Leu Ala Lys Leu Ala Gly Gly Val Ala Val 
1 

lie Lys 



X 5 10 15 



(2) INFORMATION FOR SEQ ID NO: 72: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72: 

Arg Leu Ala Lys Leu Ala Gly Gly Val Ala Val He Lys Ala Gly 
1 * 10 

[2) INFORMATION FOR SEQ ID NO: 73: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 
(BJ TYPE: amino acid 
(C) STRANDEDNESS : single 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73: 

Ala Gly Gly Val Ala Val He Lys Ala Gly Ala Ala Thr Glu Val 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 74: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74: 

Val He Lys Ala Gly Ala Ala Thr Glu Val Glu Leu Lys Glu Arg Lys 
15 10 15 



His Arg He 



(2) INFORMATION FOR SEQ ID NO: 75: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



{XI ) SEQUENCE DESCRIPTION: SEQ ID NC : 75: 
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Ala Ala Thr Glu Val Glu Leu Lys Glu Arg Lys His Arg He Glu Asp 
1 5 10 15 

Ala 



(2) INFORMATION FOR SEQ ID NO: 76: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76: 

Glu Leu Lys Glu Arg Lys His Arg He Glu Asp Ala Val Arg Asn 



Lys 



(2) INFORMATION FOR SEQ ID NO : 77: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

<C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77: 

Lys His Arg He Glu Asp Ala Val Arg Asn Ala Lys Ala Ala Val Glu 

c 10 ib 



1 

Glu Gly 



(2) INFORMATION FOR SEQ ID NO: 78: 
(i) SEQUENCE CHARACTERISTICS: 



NSDOCID < WO 971 1966A1 .1 



WO 97/11966 



PCT/GB96/02382 



57 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 78: 

Asp Ala Val Arg Asn Ala Lys Ala Ala Val Glu Glu Gly lie Val Ala 
15 10 15 

Gly 



(2) INFORMATION FOR SEQ ID NO: 79: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 79: 

Ala Lys Ala Ala Val Glu Glu Gly He Val Ala Gly Gly Gly. Val 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 80: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(XI ) SEQUENCE DESCRIPTION: SEQ ID NO: 80: 
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Glu Glu Gly lie Val Ala Gly Gly Gly Val Thr Leu Leu Gin Ala Ala 
15 10 15 

Pro Ala Leu 



(2) INFORMATION FOR SEQ ID NO: 81: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 81: 

Ala Gly Gly Gly Val Thr Leu Leu Gin Ala Ala Pro Ala Leu Asp Lys 
1 5 10 15 

Leu 



(2) INFORMATION FOR SEQ ID NO: 82: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82: 

Thr Leu Leu Gin Ala Ala Pro Ala Leu Asp Lys Leu Lys Leu Thr Gly 
15 10 15 



(2) INFORMATION FOR SEQ ID NO: 83: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
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(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 83: 

Ala Pro Ala Leu Asp Lys Leu Lys Leu Thr Gly Asp Glu Ala Thr Gly 
15 10 is 



(2) INFORMATION FOR SEQ ID NO: 84: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 84: 

Lys Leu Lys Leu Thr Gly Asp Glu Ala Thr Gly Ala Asn lie Val Lys 
15 10 15 

Val Ala 



(2) INFORMATION FOR SEQ ID NO: 85: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85: 
Gly Asp Glu Ala Thr Gly Ala Asn lie Val Lys Val Ala Leu Glu Ala 
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10 



15 



(2) INFORMATION FOR SEQ ID NO : 86: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 

<ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 86: 

Gly Ala Asn lie Val Lys Val Ala Leu Glu Ala Pro Leu Lys Gin lie 
15 10 15 

Ala 



(2) INFORMATION FOR SEQ ID NO: 87: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 87: 
Lys Val Ala Leu Glu Ala Pro Leu Lys Gin He Ala Phe Asn Ser Gly 



(2) INFORMATION FOR SEQ ID NO: 88: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88: 

Ala Pro Leu Lys Gin lie Ala Phe Asn Ser Gly Met Glu Pro Gly Val 
15 10 15 



(2) INFORMATION FOR SEQ ID NO: 69: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 89: 

lie Ala Phe Asn Ser Gly Met Glu Pro Gly Val Val Ala Glu Lys Val 
15 10 15 



(2) INFORMATION FOR SEQ ID NO: 90: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE : peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 90: 

Gly Met Glu Pro Gly Val Val Ala Glu Lys Val Arg Asn Leu Ser Val 
15 10 15 



INFORMATION FOR SEQ ID NO: 91: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

CC) STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91: 

Val Val Ala Glu Lys Val Arg Asn Leu Ser Val Gly His Gly Leu 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 92: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 92: 

Val Arg Asn Leu Ser Val Gly His Gly Leu Asn Ala Ala Thr Gly 



(2) INFORMATION FOR SEQ ID NO: 93: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 93: 

Val Gly His Gly Leu Asn Ala Ala Thr Gly Glu Tyr Glu Asp Leu 
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(2) INFORMATION FOR SEQ ID NO: 94: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 94: 

Asn Ala Ala Thr Gly Glu Tyr Glu Asp Leu Leu Lys Ala Gly Val Ala 
15 10 15 



(2) INFORMATION FOR SEQ ID NO: 95: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 16 amino acids 
{ B ) TYPE: amino acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 95: 

Glu Tyr Glu Asp Leu Leu Lys Ala Gly Val Ala Asp Pro Val Lys Val 
15 10 15 



(2) INFORMATION FOR SEQ ID NO: 96: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
{ B ) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 96: 

Leu Lys Ala Gly Val Ala Asp Pro Val Lys Val Thr Arg Ser Ala Leu 
15 10 15 



(2) INFORMATION FOR SEQ ID NO: 97: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 97: 

Ala Asp Pro Val Lys Val Thr Arg Ser Ala Leu Gin Asn Ala Ala Ser 
15 " 15 

lie Ala Gly 



(2) INFORMATION FOR SEQ ID NO: 98: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 98: 

Val Thr Arg Ser Ala Leu Gin Asn Ala Ala Ser He Ala Gly Leu 

5 10 i5 



(2) INFORMATION FOR SEQ ID NO : 99: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
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(D) TOPOLOGY : linear 
(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 99: 

Leu Gin Asn Ala Ala Ser lie Ala Gly Leu Phe Leu Thr Thr Glu Ala 
15 10 15 



(2) INFORMATION FOR SEQ ID NO: 100: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 100: 

Ser lie Ala Gly Leu Phe Leu Thr Thr Glu Ala Val Val Ala Asp 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 101: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 101: 

Phe Leu Thr Thr Glu Ala Val Val Ala Asp Lys Pro Glu Lys Thr Ala 

, 5 10 15 



(2) INFORMATION FOR SEQ ID NO: 102: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 102: 

Ala Val Val Ala Asp Lys Pro Glu Lys Thr Ala Ala Pro Ala Ser Asp 
15 10 15 



(2) INFORMATION FOR SEQ ID NO : 103: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103: 

Lys Pro Glu Lys Thr Ala Ala Pro Ala Ser Asp Pro Thr Gly Gly 
15 io 15 

(2) INFORMATION FOR SEQ ID NO: 104: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 104: 
Ala Ala Pro Ala Ser Asp Pro Thr Gly Gly Met Gly Gly Met Asp Phe 



NSDOCID • WO 9711966A1 I 



WO 97/11966 



PCT/CB96/02382 



67 
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(2) INFORMATION FOR SEQ ID NO: 105: 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 573 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 105: 

Met Leu Arg Leu Pro Thr Val Phe Arg Gin Met Arg Pro Val Ser Arg 
15 10 15 

Val Leu Ala Pro His Leu Thr Arg Ala Tyr Ala Lys Asp Val Lys Phe 
20 25 30 

Gly Ala Asp Ala Arg Ala Leu Met Leu Gin Gly Val Asp Leu Leu Ala 
35 40 45 

Asp Ala Val Ala Val Thr Met Gly Pro Lys Gly Arg Thr Val lie He 
50 55 60 

Glu Gin Ser Trp Gly Ser Pro Lys Val Thr Lys Asp Gly Val Thr Val 
65 70 75 80 

Ala Lys Ser He Asp Leu Lys Asp Lys Tyr Arg Asn He Gly Ala Lys 

85 90 95 

Leu Val Gin Asp Val Ala Asn Asn Thr Asn Glu Glu Ala Gly Asp Gly 
100 105 110 

Thr Thr Thr Ala Thr Val Leu Ala Arg Ser He Ala Lys Glu Gly Phe 
115 120 125 

Glu Lys He Ser Lys Gly Ala Asn Pro Val Glu lie Arg Arg Gly Val 
130 135 140 

Met Leu Ala Val Asp Ala Val He Ala Glu Leu Lys Lys Gin Ser Lys 
145 150 155 160 

Pro Val Thr Thr Pro Glu Glu He Ala Gin Val Ala Thr He Ser Ala 

165 170 175 
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Asn Gly Asp Lys Glu He Gly Asn lie He Ser Asp Ala Met Lys Lys 

180 165 190 

Val Gly Arg Lys Gly Val He Thr Val Lys Asp Gly Lys Thr Leu Asn 
195 200 205 

Asp Glu Leu Glu He He Glu Gly Met Lys Phe Asp Arg Gly Tyr He 
210 215 220 

Ser Pro Tyr Phe He Asn Thr Ser Lys Gly Gin Lys Cys Glu Phe Gin 
225 230 235 240 

Asp Ala Tyr Val Leu Leu Ser Glu Lys Lys He Ser Ser He Gin Ser 

245 250 255 

He Val Pro Ala Leu Glu He Ala Asn Ala His Arg Lys Pro Leu Val 
260 265 270 

He He Ala Glu Asp Val Asp Gly Glu Ala Leu Ser Thr Leu Val Leu 
275 280 285 

Asn Arg Leu Lys Val Gly Leu Gin Val Val Ala Val Lys Ala Pro Gly 
290 295 300 

Phe Gly Asp Asn Arg Lys Asn Gin Leu Lys Asp Met Ala He Ala Thr 
305 310 315 320 

Gly Gly Ala Val Phe Gly Glu Glu Gly Leu Thr Leu Asn Leu Glu Asp 

325 330 335 

Val Gin Pro His Asp Leu Gly Lys Val Gly Glu Val lie Val Thr Lys 
340 345 350 

Asp Asp Ala Met Leu Leu Lys Gly Lys Gly Asp Lys Ala Gin He Glu 
355 360 365 



Lys Arg He Gin Glu He He Gl 

370 375 380 



u Gin Leu Asp Val Thr Thr Ser Glu 
380 

Val Glu Lys Glu Lys Leu Asn Glu Arg Leu Ala Lys Leu Ser Asp Gly 

385 390 395 

Val Ala val Leu Lys Val Gly Gly Thr Ser Asp Val Glu Val Asn Glu 

405 410 

L ys Lys Asp Arg Val Thr Asp Ala Leu Asn Ala Thr Arg Ala Ala Val 

420 425 
Glu Glu Gly He Val Leu Gly Gly Gly Cys Ala Leu Leu Arg Cys He 



435 



440 
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Pro Ala Leu Asp Ser Leu Thr Pro Ala Asn Glu Asp Gin Lys lie Gly 
450 455 460 

lie Glu lie lie Lys Arg Thr Leu Lys lie Pro Ala Met Thr He Ala 
465 470 475 480 

Lys Asn Ala Gly Val Glu Gly Ser Leu He Val Glu Lys He Met Gin 

465 490 495 

Ser Ser Ser Glu Val Gly Tyr Asp Ala Met Ala Gly Asp Phe Val Asn 
500 505 510 

Met Val Glu Lys Gly He He Asp Pro Thr Lys Val Val Arg Thr Ala 
515 520 525 

Leu Leu Asp Ala Ala Gly Val Ala Ser Leu Leu Thr Thr Ala Glu Val 
530 535 540 

Val Val Thr Glu He Pro Lys Glu Glu Lys Asp Pro Gly Met Gly Ala 
545 550 555 560 

Met Gly Gly Met Gly Gly Gly Met Gly Gly Gly Met Phe 

565 570 

(2) INFORMATION FOR SEQ ID NO : 106: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 544 amino acids 
{ B ) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 106: 

Met Ala Lys Thr He Ala Tyr Asp Glu Glu Ala Arg Arg Gly Leu Glu 
15 io 15 

Arg Gly Leu Asn Ala Leu Ala Asp Ala Val Lys Val Thr Leu Gly Pro 
20 25 30 

Lys Gly Arg Asn Val Val Leu Glu Lys Lys Trp Gly Ala Pro Thr He 
35 40 45 

Thr Asn Asp Gly Val Ser He Ala Lys Glu He Glu Leu Glu Asp Pro 
50 * 55 60 
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Tyr Glu Lys lie Gly Ala Glu Leu Val Lys Glu Val Ala Lys Lys Thr 
65 70 75 80 

Asp Asp Val Ala Gly Asp Gly Thr Thr Thr Ala Thr Val Leu Ala Gin 

85 90 95 

Ala Leu Val Arg Glu Gly Leu Arg Asn Val Ala Ala Gly Ala Asn Pro 
100 105 110 

Leu Gly Leu Lys Arg Gly He Glu Lys Ala Val Glu Lys Val Thr Glu 
115 120 125 

Thr Leu He Lys Gly Ala Lys Glu Val Glu Thr Lys Glu Gin He Ala 
130 135 140 

Ala Thr Ala Ala He Ser Ala Gly Asp Gin Ser He Gly Asp Ser He 
145 150 155 160 

Gly Asp Leu He Ala Glu Ala Met Asp Lys Val Gly Asn Glu Gly Val 

165 170 175 

He Thr Val Glu Glu Ser Asn Thr Phe Gly Leu Gin Leu Glu He Thr 
180 185 190 

Glu Gly Met Arg Phe Asp Lys Gly Tyr He Ser Gly Tyr Phe Val Thr 
195 200 205 

Asp Pro Glu Arg Gin Glu Ala Val Leu Glu Asp Pro Tyr He Leu Leu 
210 215 220 

Val Ser Ser Lys Val Ser Thr Val Lys Asp Leu Leu Pro Leu Leu Glu 
225 230 235 240 

Lys Val He Gly Ala Gly Lys Pro Leu Leu He He Ala Glu Asp Val 

245 250 255 

Glu Gly Glu Ala Leu Ser Thr Leu Val Val Asn Lys He Arg Gly Thr 
260 265 270 



Phe Lys Ser Val Ala Val Lys Ala Pro Gly Phe Gly Asp Arg Arg Lys 
275 



280 285 



Ala Met Leu Gin Asp Me 
290 



t Ala He Leu Thr Gly Gly Gin Val He Ser 



295 300 



lu Glu Val Gly Leu Thr Leu Glu Asn Ala Asp Leu Ser Leu Leu Gly 
305 310 315 320 



G 



Lys Ala Arg Lys Val Val Va 



1 Thr Lys Asp Glu Thr Thr He Val Glu 



325 330 335 
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Gly Ala Gly Asp Thr Asp Ala He Ala Gly Arg Val Ala Gin He Arg 
340 345 350 

Gin Glu He Glu Asn Ser Asp Ser Asp Tyr Asp Arg Glu Lys Leu Gin 
355 360 365 

Glu Arg Leu Ala Lys Leu Ala Gly Gly Val Ala Val He Lys Ala Gly 
370 375 380 

Ala Ala Thr Glu Val Glu Leu Lys Glu Arg Lys His Arg He Glu Asp 
385 390 395 400 

Ala Val Arg ASn Ala Lys Ala Ala Val Glu Glu Gly He Val Ala Gly 

405 410 415 

Gly Gly Val Thr Leu Leu Gin Ala Ala Pro Thr Leu Asp Ala Leu Lys 
420 425 430 

Leu Glu Gly Asp Glu Ala Thr Gly Ala Asn lie Val Lys Val Ala Leu 
435 440 445 

Glu Ala Pro Leu Lys Gly He Ala Phe Asn Ser Gly Leu Glu Pro Gly 
450 455 460 

Val Val Ala Glu Lys Val Arg Asn Leu Pro Ala Gly His Gly Leu Asn 
465 470 475 480 

Ala Gin Thr Gly Val Tyr Glu Asp Leu Leu Ala Ala Gly Val Ala Asp 

485 490 495 

Pro Val Lys Val Thr Arg Ser Ala Leu Gin Asn Ala Ala Ser He Ala 
500 505 510 

Gly Leu Phe Leu Thr Thr Glu Ala Val Val Ala Asp Lys Pro Glu Lys 
515 520 525 

Glu Lys Ala Ser Val Pro Gly Gly Gly Asp Met Gly Gly Met Asp Phe 
530 535 540 



(2) INFORMATION FOR SEQ ID NO: 107: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 
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(XI) SEQUENCE DESCRIPTION: SEQ ID NO: 107: 

Thr Ala Ala Pro Ala Ser Asp Pro Thr Gly Gly Met Gly Gly Met Asp 
Phe 



(2) INFORMATION FOR SEQ ID NO: 108: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTfi: 11 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



<xi> SEQUENCE DESCRIPTION: SEQ ID NO: 101 

Asp Val Glu Gly Glu Ala Leu Ser Thr Leu 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 109: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 109: 

Asp val Asp Gly Glu Ala Leu Ser Thr Leu Val 
l 5 

(2) INFORMATION FOR SEQ ID NO: 110: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
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( D ) TOPOLOGY: linear 
<ii) MOLECULE TYPE : peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 110: 

Val Val Asn Lys He Arg Gly Thr Phe Lys Ser 
15 10 

(2) INFORMATION FOR SEQ ID NO: 111: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

( B ) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 111: 

Phe Leu Thr Thr Glu Ala Val Val Ala Asp Lys Pro Glu Lys Thr Ala 
15 10 15 



(2) INFORMATION FOR SEQ ID NO: 112: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 112: 

Val Ala Val Lys Ala Pro Gly Phe Gly Asp 
1 5 10 

[2) INFORMATION FOR SEQ ID NO: 113: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 113: 

Arg Arg Lys Ala Met Leu Gin Asp Met Ala He Leu Thr Gly Gly 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 114: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 114: 
Val Gly Leu Thr Leu Glu Asn Ala Asp Leu Ser Leu 



(2) INFORMATION FOR SEQ ID NO: 115: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 115: 

Leu Thr Leu Asn Leu Glu Asp Val Gin Pro His Asp 
1 



NSDOCID: < WO _ 9711906A1 I 



WO 97/11966 



PCT/GB96/02382 



75 

(2) INFORMATION FOR SEQ ID NO: 116: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 116: 

Val Gly Leu Thr Leu Glu Asn Ala Asp Leu Ser Leu 
15 10 

(2) INFORMATION FOR SEQ ID NO: 117: 

(ij SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 117: 

Leu Thr Leu Asn Leu Glu Asp Val Gin Pro His Asp 
15 10 
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Claims 

1. A polypeptide of up to 21 amino acid residues which 
comprises or consists of the sequence 

VGLTLENADLSL (SEQ ID 107) 

or a homologue or functional equivalent or mimetic thereof. 

2. The polypeptide of claim 1 for use in prophylaxis or 
treatment of auto- immune disease such as rheumatoid 
arthritis . 

3. A polypeptide of up to 21 amino acid residues comprising 

or consisting of the sequence 

VLNRLKVGLQV (SEQ ID 108) 

or a homologue or functional equivalent or mimetic thereof. 

4. Human hsp58 polypeptide or a fragment thereof containing 
or consisting of the amino acid sequence of claim 3 for use 
in the prophylaxis or treatment of auto-immune disease such 
as rheumatoid arthritis. 

5. A polypeptide of up to 21 amino acid residues comprising 

or consisting of the sequence 

LTLNLEDVQPHD (SEQ ID 110) 
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or a homologue or functional equivalent or mimetic thereof. 

6. A polypeptide according to claim 5 for use in the 
prophylaxis or treatment of auto-immune disease such as 
rheumatoid arthritis . 

7. A pharmaceutical composition comprising at least one 
polypeptide according to any of claims 1, 3 and 5 in 
combination with a pharmaceut ically acceptable carrier or 
excipient . 

8. A method of prophylaxis or treatment of auto-immune 
disease such as rheumatoid arthritis, which method comprises 
administering to a patient an effective amount of a 
polypeptide according to any one of claims 1, 3 and 5 or a 
pharmaceutical compositions according to claim 7. 
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SEQ ID NO SEQUENCE GROUP 



il 



K 
15 
16 
17 
IS 
19 
20 



34 
35 
36 



MAKTTA yd eearrgl 

A YD EEARRGLERGLN5 L 

ARRGI-ERGLiNSLADAVK 

ERGLNSLADAVKVTLGPKG 

SI^AVICVTXGPKGPjVV 

VKVTLGPKGRNVVLEX 

GPKGILVVV-LS3GCWGA 

NVVLHXK^'GAiTITND 



1 
2 

3 
4 

5 
6 
7 
8 

9 K3CWGAPTITNDGVSI 
10 PTTTNDGVSIAKEEEL 



Lk DG Y5IAKZEELEDPYEK 
p aKEEELEDPYEKIGAELVK 

X 3 ledpyekigaelvkzvak 



ekigaelvxevaxktddva 

elvsevakktddvagd 

VAKKTD d vagdgtttatvl 

D D v AGDGTTT atvlaq AL V 

DGTTTATVLAQALVKEGL 

AT^TAQALVKEGLRNVAAGA 

qalvtceglRjNvaaganplg 



EGLRNVA-AGANPLGLiCRG 
^ VAAGANPLGLKRGIEKA 

£ NPLGLKRGIEJCA^'DKV 

74 KIRGIEKA VDKVTETL 

K.\VT)KVTETLLKr>AK 

vtetllkdakevetx 

ijcdakevet:<zqiaa 

EVETKZQ LAATAAJSA 



26 
27 
23 

29 QIAATAAISAGDQSIGD 



30 TAAlSAGDQSIGDLi 

31 AGDQSIGDLLA£AMDKVG _ 
37 IGDLLAE-AMDKVGNnG 
- 3 AE.AMDICVGNECVITV 

KVGNEGVTTVEESNTFGL 

GVTTVEHSNTrGLQL 

EESNTFGLQLELTEG 

FGLQ LSLTEG WR5DKG 
J ' ELTEGNCRFD KG YISG 

38 

39 NCRFDKGYISGYFVTDA 

40 GYISGYFVTDAERQEA 
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SEQ ID NO SEQUENCE GR 

41 YFVTDAERQEAVTJEEPYI 

d AERQEAVI FtPYILL 

43 AVT-EZPYTLLVSSXVSTVK 

4^ PYILLVS5KV51VKD 

45 VS5KVSTVKI)U-PLLEXV 

4^ 5TVKDLLPL1JEKVTQAGK 

47 IJ^LIZKVIQAGKSLIIIA 

43 EKYIQAG7CSL1IIAED 

49 AGK5LLELAEDVEGEAL 

50 LflAEDVEGEALSTL 

5 1 D VEGEAL5TL VVNTORG 

52 ALSTLVVNTORCTrKSVA € 

53 \TV7NrC[RGTFKSVAVKA 

54 RG7TK5VAVKAPGFGD 

55 SVAVKAPGFGDRRKAMLQD 

55 APGFGDRRKAMLQDMAI 

57 D RRXAML Q D NLAILTG A Q V 

58 MLQDNLAILTGAQVISEEVG 

59 AHTGAQVT5EZVGL 

60 aqviseevgltle^ttdl 

61 EEVGLTLENTDL5LL 7 

62 TLENTD L5LLGKARK 

63 DL5LLGXARKVVMTTC 

64 G KARICVVNITKD ETTTVEG 

65 WMTKD ETTTV ZGAG 

66 D ET7TVEGAGDTD AlAG 

67 VEGAGDTDAlAGRVA 

68 DTDAIAGRVAQIRTEI 

69 AGRVAQCRTEIENSD 

70 QIRTHEENSDSDYBREKL 

71 LENS D5DYDREKLQERL 8 

72 SDYDREXLQERLAKL 

75 eklqerj_akl.aggvavtk 

74 rlakl.a.ggvavdca.g 

75 aggvavtkag/^atev 

76 vtk_a,g.^atzveij<erfg£ri 

77 aateveucsuqirieda 

73 eijcerkkriedavrivak 

79 khriedavrnakxaveeg 

80 davrnaica-aveegivag 



FIGURE 1(b) 
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seq id no sequence 
akaaveegtvagggv 

eegiv aggg vtllq aap al 
agggvtllqaapaudkl 

TLLQAAPAjLDKLKXTG 

ap alp klkltgd eatg 

klkltgdeatgaivtvtcva 

gdeatgantvkvalza 

G ANTVTCV aLEAP LXQ [A 

KVaLEAPLXQLAFNSG 

aplkqlafnsgncepgv 



GROUP 



31 
52 
33 
34 
83 
86 
37 
88 
89 
90 



91 
92 
93 
94 
95 
96 
97 
93 
99 
100 



1afnsgmzpgwaeecv 

gmepgvvaefcvrnlsv 

wae5cvrnl5vghgl 

VRiVLSVGHGLNAATG 

VGHGLN" AATG EYED L 

N AATGEYED UJCAG V A 

EYED LLKAG V AD P VKV 

LiCAGVADPVKVTRSAJL 

ADPVKVTRSALQN^ASIAG 

VTRSALQNA.ASIAGL 



10 



101 
102 
103 
104 
105 
106 



LQNAA5LAGLFLTTEA 

SIA GLFLTTEA WAD 

FLTTEA VV ADKP E5CTA 

A VV AD KP E2CTAAP ASD 

KP ECTAAP AS D PTGG 

AAPASDPTGGMGGNCDF 



11 



FIGURE 1(c) 
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T-cell proliferative responses to hsp65 peptide pools 
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IlIJiLPT^RQMiU s VSRVlAPKLTRAYA2CDVK~GADARAim<3GVDLIADAVAVTMGPKGR £o 

* * : : :** ; ; * : ;***** **;***** 

mAKtiaydeeARrglerGlnaLADAVkVTlGPKGR 

TVI I V QS WG5 PKVTKDG VTVAXS I D LKDKYKH I GAKLVQDVANNTNZEAG DGTTTATVXA \ »• <=> 
** * : * *•**::** *:* * * *** ** :** *:: ************ 

AvvlZkXWGaPtirnDGVslAJ^elel^DpyeklGAeLVkeVAJckTddvAGDGTTTATVIA M 

RSIAXEGFZKISKGANPVEIRRGVMIAVDAVIAXIJCKQSKPVTTPEZIAQVATISANGDK \?o 

...**. . ****•. ::**; **: * **:****** * *** ** 

qaivrEGirnvaaGANPlglkRGieJcAVeJcVtetLIKgaKeVeTkEqlAatAalSA-GDq l5v 

EIGNIISDAMKKVGRKGVITVKDGKTLNDELEIIEGMKFDSGYIS?y?INTSKGQKCEFQ 1 ^ 
**..* •** *** ***** *:: **: ***:**:**** **: * : 

sIGdila^AMdKVGneGVlTVecsnTfglqLEitEGMr-DkGYISgYFvtdperQeavle ^'H- 

DAYVLL5EKKISSIQSIVPAIiEIA^AHRKPL\^IAEDVDGEAI^TLVLNRLKVGLQVVAV Jo ° 
*.*.** *•* • •:*:** : ***:******:**♦****♦:*::: :: *** 

DpYiLLvssKvStvkdll?lLZ3cvigagKPLlIIArDVeGEALSTLVvKkirg"Cf ksVAV 

T^PGFGDNWWQLKDMAXATGGAVFGEEGLTniLEDVQPKELGKVCEVIVTXDDAMLLKG l*o 
******* ** * ****:*** *::** ::* ** : : *:****: :: * 

ra.r^rnpr?Vmiir,a^M»iTi TSffrr vS ^-vqLtl^adlslLGKarkVVVTXDe-ttiveG 3*3 

KGDKAQIEKRIQEIIEQLDVTTSEVI^KI^RIJLK^ 

** * * : * :: : *:*;:*♦*;****** •***;*:* .-:**: *:* * 

aGDtdalagRvaqlrqeiensdSdYdrEiaxiERIAKLagGVAViKaGaateVZlJcErKhR ^ 

VTDAl^ATRAAVEEGIVLC-GGC^IJ^CIPALDSLTPA^DQKIGIEIIKRTIJaPAKTIA UT ° 

. **. .********:*** ** : * ** * : * *: *:* * :*: ** 

ieDA^nakAAVEEGIVaGGGvl:LLqaaPt.LDaL-klegDeatGanIvKvaLeaPlkgIA t^L 



KNAG VE G S LIVE KTMQS S S EVG Y D A.MA GDF V>i"MVEKG 1 1 DPTKWRTALLDAAGV AS LLT 

* *.* **. . * * * :: *::** ** *:** **::*:*: 

fNsciEpg^aEXvrnlpaghGlnAqtGvyedllaaGvaDPvKVtSsALqriAAslAgLfl f,i 



TAEVWTEI PKEEKDPGMGAKGGMGGGMGGGM-F 57 3 
**:*«:* ** : * ** * *** * 

TtEaWadkPekJ.XasvpG GGdM-GGMdF S u^> 

taapasdpt. GG-M-GGKdF 
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PEPTLDZS (251-312) 



Myco 251-261 
Munrn 251-261 



DVEGEALSTLV 
+ + + * + 
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% Homology 



-91% 



Myco 261-271 
Mamm 261-271 



WNKIRGTFKS 
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- 18°/. 



Myco 272 -281 
Mamm 272-281 



VAVKAPGFGD 

* * * * * * * * * * 

VAVKAPGFGD 



100% 



Myco 282-296 
Mamm 



RRXAMLQDMAILTGG 



75% 



Myco 302-314 
Mamm 302-314 



VGLTLENXDLSL 
LTLNLEDVQPKD 



-25% 
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Effect of HSP peptide immunisation D 

on PIA (% arthritis at D = 210) 
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Effect of HSP peptide preimmunisation 

on PIA (% arthritis at D = 220) 
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